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Abstract

Background—The independent association of recent infection with venous thromboembolism is
uncertain. The purpose of the study was to test both overall infection (site unspecified) and
specific infection sites as potential risk factors for deep vein thrombosis and pulmonary embolism
adjusting for other known venous thromboembolism factors.

Methods—Using Rochester Epidemiology Project (REP) resources, we identified all Olmsted
County, MN residents with objectively-diagnosed incident deep vein thrombosis or pulmonary
embolism over the 13-year period, 1988-2000 (cases; n=1303), and 1-2 residents without venous
thromboembolism matched to each case on age, sex and incident venous thromboembolism date
(controls; n=1494). These case-control sets were analyzed using conditional logistic regression.
Data were collected on recent infection and infection site(s), body mass index, smoking, current or
recent hospitalization with and without surgery, nursing home confinement, active cancer, trauma
or fracture, leg paresis, prior superficial vein thrombosis, transvenous catheter/pacemaker,
ischemic heart disease, congestive heart failure, chronic lung or renal disease, serious liver disease,
asthma, diabetes mellitus, hormone therapy, and among women, hormonal contraception and
pregnancy/post-partum.

Results—Five hundred thirteen (39.4%) cases and 189 (12.7%) controls had an infection in the
previous 92 days (OR=4.5; 95%CIl: 3.6, 5.5; p<0.0001). In a multivariable analysis adjusting for
common venous thromboembolism risk factors, pneumonia as well as symptomatic urinary tract,
oral, intra-abdominal and systemic blood stream infections were associated with significantly
increased odds of venous thromboembolism.
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Conclusion—Infection as a whole, as well as specific infection sites in particular are
independent risk factors for venous thromboembolism and should be considered as potential
indications for venous thromboembolism prophylaxis.
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INTRODUCTION

Venous thromboembolism is a major public health problem; over 500,000 incident or
recurrent venous thromboembolism events occur in the US annually.1=3 Survival after
venous thromboembolism is reduced, especially after pulmonary embolism;* ~25% of
incident pulmonary embolism patients suffer sudden death. To improve survival, the
occurrence of venous thromboembolism must be reduced. Of all venous thromboembolism
occurring in the community, about 50% are related to, but about 50% are unrelated to,
current or recent hospitalization for surgery or medical illness.3° Currently, venous
thromboembolism prophylaxis is only recommended for hospitalized patients.® If all
hospitalized patients received universally-effective prophylaxis, only about half of the
venous thromboembolism burden in the community would be prevented. To further reduce
the venous thromboembolism burden, better methods are needed to identify the non-
hospitalized individual at risk for venous thromboembolism. However, among Olmsted
County residents with incident or recurrent venous thromboembolism unrelated to current or
recent hospitalization over the six-year period, 2005-2010, 40.5% and 63.5% were
idiopathic, respectively (with idiopathic defined as not having active cancer, recent nursing
home confinement, trauma, fracture, immobilization, leg paresis, hormone therapy, or
among women, recent hormonal contraception, or pregnancy/post-partum).3

Infection is common and has been associated with venous thromboembolism?~2, and could
account for a substantial burden of incident or recurrent venous thromboembolism currently
labeled as “idiopathic”. Identification of infection and particularly, infection sites, as
independent risk factor(s) for venous thromboembolism would allow providers to stratify
venous thromboembolism risk among non-hospitalized individuals, target prophylaxis and
reduce the occurrence of venous thromboembolism currently labeled as “idiopathic”.
Previous studies reporting infection as a venous thromboembolism risk factor used
administrative (ICD-8 or -9 CM code) data (UK Health Improvement Network’; Danish
National Registry of Patients®; Health and Retirement Study [Medicare beneficiaries from
CMS]9) to identify venous thromboembolism cases. We have shown that these codes have
very poor predictive value for identifying objectively-diagnosed venous thromboembolism
when compared to direct medical record review.10 Thus, the validity of these previous
studies is uncertain.

To address these limitations, we performed a population-based case-control study nested
within the population of Olmsted County, MN to estimate the magnitude of risk of venous
thromboembolism attributable to active infection that included the entire spectrum of
infection-associated venous thromboembolism occurring in the community. We took
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advantage of Rochester Epidemiology Project (REP) resources to identify all Olmsted
County residents with incident venous thromboembolism as well as matched controls drawn
from the same population. Combining information on incident venous thromboembolism
cases with active infection for each individual afforded us the opportunity to evaluate
whether overall infection and infection sites are potential risks factor for deep vein
thrombosis and pulmonary embolism across the full spectrum of venous thromboembolism
severity ranging from symptomatic to fatal events, alone or after adjusting for other known
venous thromboembolism factors.

METHODS

Study Setting, Population and Design

Olmsted County, MN (2010 census population=144,248), provides a unique opportunity for
investigating the natural history of venous thromboembolism.1~2 Rochester, the county seat,
is approximately 80 miles from the nearest major metropolitan area. The population-based
resources of the REP (see Supplemental Material) link and provide access to the medical
records of all Olmsted County residents from all Olmsted County medical care providers,
assuring complete ascertainment of most medical conditions. Using these REP resources, we
identified all Olmsted County, MN residents with incident deep vein thrombosis and/or
pulmonary embolism over the 35-year period, 1966-2000, as previously described.> We then
performed a matched case-control study nested within the Olmsted County population. All
Olmsted County residents with a first lifetime objectively-diagnosed deep vein thrombosis
or pulmonary embolism during the 13-year period, 1988-2000, were included in the present
study as venous thromboembolism cases. Patients with isolated subsegmental pulmonary
embolism or gastrocnemius, soleal, cerebral or abdominal vein thrombosis were excluded.
The REP also provides an enumeration of the entire Olmsted County population from which
controls can be sampled. Using this system, one to two age- (+ 1 years) and sex-matched
Olmsted County residents without venous thromboembolism who had an episode of medical
care within x 1 year of the case event date and whose medical record number was closest to
the case’s medical record number were selected as controls as previously described.11: 12
Since a patient’s medical record number is assigned sequentially and in perpetuity, matching
on medical record number assures a similar length of prior medical history among cases and
matched controls. The case’s index date was defined as the date of diagnosis of venous
thromboembolism, while the date of the episode of medical care closest to the case’s venous
thromboembolism diagnosis date was defined as the control’s index date. The study was
approved by the Mayo Clinic and Olmsted Medical Center Institutional Review Boards.

Definitions and Measurements

Using explicit criteria, trained and experienced nurse abstractors reviewed all medical
records (inpatient and outpatient) in the community for cases and controls who provided
consent to review of their medical records for research purposes. All records were reviewed
from date first seen by a REP healthcare provider until the earliest of death, date of last
medical record follow-up, or 200013 as previously performed.14-17 For cases, data were
recorded on the method of diagnosis and type of incident venous thromboembolism event
(deep vein thrombosis, pulmonary embolism, or both; chronic thromboembolic pulmonary
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hypertension). A deep vein thrombosis was categorized as objectively-diagnosed when
symptoms or signs of acute deep vein thrombosis were present and the diagnosis was
confirmed by venography, compression venous duplex ultrasonography, impedance
plethysmography, computed tomographic venography, magnetic resonance imaging or
pathology examination of thrombus removed at surgery or autopsy. A pulmonary embolism
was categorized as objectively-diagnosed when symptoms and/or signs of acute pulmonary
embolism were present and the diagnosed was confirmed by pulmonary angiography, a
ventilation/perfusion lung scan interpreted as high probability for pulmonary embolism,
computed tomographic pulmonary angiography, magnetic resonance imaging or pathology
examination of thrombus removed at surgery or autopsy. Mayo Clinic pathologists
performed all autopsy examinations and completed the death certificates of persons dying
within Olmsted County during the study period. Infection (see Supplemental Material) was
defined as a physician diagnosis of infection recorded in the medical record within the 92
days (365 days + 4, or ~ 3 months) prior to the index venous thromboembolism event for
cases, or the index date for controls, and according to CDC/NHSN criteria.18 Infection sites
with <5% prevalence were combined in a logical manner into larger categories for purposes
of analysis.

Statistical Analyses

We tested the association of infection with venous thromboembolism using conditional
logistic regression. Any infection (versus no infection) and individual site-specific infections
(versus none, adjusted for a summary indicator of the remaining infections) were modeled
using conditional logistic regression unadjusted for other risk factors and after adjusting for
all important covariates jointly in a multivariable model. We adjusted all models for age at
event. Specifically, for each infection site, we adjusted for each previously-identified
independent venous thromboembolism risk factor, including patient age at index date
(matching variable), BMI, and the following risk factors if they occurred within 92 days
prior to the index date: current or recent hospitalization with or without surgery, nursing
home confinement, trauma or fracture, active cancer (or diagnosed within 92 days after
index), neurologic disease with leg paresis, transvenous catheter (92 days)/pacemaker (ever),
and estrogen, progestin or hormonal contraceptives. Prior superficial vein thrombosis was a
risk factor if it ever occurred prior to the index date. We considered interactions between
venous thromboembolism location (pulmonary embolism + deep vein thrombosis and deep
vein thrombosis alone) and additional variables not consistently shown to be venous
thromboembolism risk factors in our previous studies because of their potential as
confounders. These additional variables included varicose veins, smoking (ever vs. never),
physician diagnosis of chronic renal disease with creatinine > 2 mg/dL for =3 months
duration, and physician diagnosis of ischemic heart disease (angina pectoris or myocardial
infarction), congestive heart failure, serious liver disease, diabetes mellitus, asthma, or
chronic lung disease, all if they ever occurred prior to index. We fit a stepwise model using
all previously known risk factors to get a list of adjusting variables, and a second stepwise
analysis addressing potential confounders and their interaction with type of venous
thromboembolism. The p-value to enter and leave was 0.05. When examining any infection
versus no infection and for each infection site versus none, adjusted for a summary indicator
of the remaining infections, we adjusted for all of the venous thromboembolism risk factors
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that were significant above. Additionally, we fit a forward stepwise logistic regression
allowing each infection to enter the model (p=0.05 to enter and leave). Once we had a final
model, we pooled all remaining infections into a single variable, and tested that variable, and
all infections that came into the model against no infection, adjusting for the above venous
thromboembolism risk factors. Finally, we fit a forward stepwise model with the variable,
any infection, and allowed individual infection sites to compete for entry to capture the
infection sites that did not fit well in a more general model.

RESULTS

Over the 13-year period, 1988-2000, 1308 residents of Olmsted County developed a first
lifetime deep vein thrombosis or pulmonary embolism; 5 (0.4%) had chronic
thromboembolic pulmonary hypertension. After excluding the chronic thromboembolic
pulmonary hypertension cases, the distribution of venous thromboembolism events by event
type was 730 (56%) deep vein thrombosis alone and 573 (44%) pulmonary embolism with
or without deep vein thrombosis; 725 (55.6%) were women. The mean + SD age of the cases
and matched controls (n=1494) was 65.2 + 18.9 and 64.9 + 18.8 years, respectively (Table
1). The overall mean + SD duration of prior medical record documentation was 36.4 + 20.8
and 36.3 + 20.8 years, respectively, for cases and controls.

Venous Thromboembolism Risk Factors

The number (%) of cases and controls with adjusting risk factors are shown in Table 1. A
multivariable model of risk factors and potentially confounding variables was fit and
included the usual list of venous thromboembolism risk factors (hospitalization with or
without surgery, nursing home confinement, active cancer, trauma/fracture, and neurologic
disease with leg paresis) and the additional venous thromboembolism risk factors of
superficial thrombosis, body mass index, transvenous catheter/pacemaker, and estrogen/
progesterone/oral contractive use (see Supplementary Table 1).

Univariate Analyses

Among the 1303 cases and 1494 controls, 513 (39.4%) and 189 (12.7%) had an infection in
the previous 92 days, respectively (Table 2). Unadjusted for other venous thromboembolism
risk factors, any infection increased the odds of venous thromboembolism by 4.5-fold
(95%Cl: 3.6, 5.5; p-value<0.0001) compared to no infection. Most infection sites were
strongly associated with venous thromboembolism (Table 3). Antibiotic(s) and fever were
associated, respectively, with 5.2- (95%CIl: 4.2, 6.5; p<0.0001) and 14.5-fold (95%CI: 9.4,
22.4; p<0.0001) increased odds of venous thromboembolism. Odds ratios for individual
infection sites compared to no infection and adjusted for all other infections ranged from 3.0
(bronchitis/upper respiratory tract) to 42.0 (systemic/blood stream; p-value < 0.0001 for all
but one location).

Multivariate Analysis

Simultaneously adjusting for all previously established venous thromboembolism risk
factors as well as those variables significant at p<0.01, the odds of venous thromboembolism
due to any infection was 2.4-fold higher than no infection (95% CI: 1.8, 3.2; p<0.0001;
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Supplemental Table 1). In the forward stepwise model adjusting for all previously
established venous thromboembolism risk factors, symptomatic urinary tract infection,
pneumonia, oral infection, systemic/blood stream infection and intra-abdominal infection
came into the model. Rerunning the model with all other infections combined into one
variable and adjusting for all previously established venous thromboembolism risk factors,
the odds of venous thromboembolism were 2.24-fold (95%CIl: 1.29, 3.91, p=0.004) higher in
those with symptomatic urinary tract infection, 3.64-fold (95%Cl: 2.00, 6.63; p<0.0001)
higher in those with pneumonia, 11.61-fold (95%CIl: 2.22, 60.82; p=0.004) higher in those
with oral infection, 10.69-fold (95%CI: 2.18, 52.35; p=0.004) higher in those with systemic/
blood stream infection, and 17.8-fold (95%Cl: 1.17, 269.7; p=0.04) higher in those with
intra-abdominal infection than in those with no infection. The odds of venous
thromboembolism for all remaining infections combined were 1.56-fold (95%CI: 1.08, 2.25;
p=0.017) higher than those with no infection (Table 4 and Figure 1a). In the forward
regression model adjusting for all previously established venous thromboembolism risk
factors, forcing the global infection variable into the model (yes to any infection in any
location in the prior 92 days) and allowing other infections to compete for entry, having any
infection had a 3.0-fold increased odds of venous thromboembolism compared to no
infection. In this model, sino-upper respiratory infection and soft tissue infection showed a
lower risk of infection than other infections (sino upper respiratory infection had an increase
of only 1.7 fold higher than no infection and soft tissue infection was no different from no
infection). Oral infection and systemic/blood stream infection showed a significantly higher
odds of venous thromboembolism than the global infection variable (Figure 1b).

DISCUSSION

Infection promotes thrombosis through endothelial injury, tissue factor-induced activation of
the procoagulant pathway, down-regulation of the endogenous anticoagulant pathway, and
inhibition of fibrinolysis.1%-22 Vlenous thrombosis has been linked to neutrophil activation
and release of neutrophil extracellular traps23-27, which promote initiation of platelet
adhesion, activation and aggregation through the P-selectin mediated pathway.28: 29 In this
study, we found that compared to no infection, overall infection and infection site were risk
factors for venous thromboembolism after adjusting for all other known venous
thromboembolism risk factors; the highest magnitude of risk was imparted by intra-
abdominal infection (OR=18) followed by oral infection (OR=12), systemic blood stream
infection (OR=11), lower respiratory infection such as pneumonia (OR=3.6), and
symptomatic urinary tract infection (OR=2.2), respectively. The remaining infections,
combined, contributed to a 1.6-fold increased risk of venous thromboembolism, adjusting
for the other risk factors. Oral infection was a significant independent risk factor for venous
thromboembolism compared to no infection and adjusting for other risk factors and for other
infections (OR=11.6), and had significantly higher risk (p=0.03) than those other infections.

Our findings are consistent with previous reports.%7:8:30.31.32 |n 3 case-crossover study using
data from the Health and Retirement Study and Medicare, 1991-2007, infection within the
90-day period before hospitalization was associated with a 2.9-fold increased risk of
hospitalization for venous thromboembolism.? In a large population-based, case-control
(Multiple Environmental and Genetic Assessment [MEGA] of risk factors for venous
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thrombosis) study, pneumonia was associated with a 5.0-fold increased risk of venous
thrombosis within 1 year of infection.32 In a self-controlled case-series study using data
from a United Kingdom general practice database, urinary and respiratory tract infections
were associated with significantly increased risks for deep vein thrombosis.® In a case-
control study using data from a different United Kingdom general practice database,
respiratory and urinary tract infection were significantly and marginally associated with
deep vein thrombosis and pulmonary embolism, respectively.3! In a population-based study
from Denmark, respiratory tract, urinary tract and intra-abdominal infection were associated
with 4.9-, 1.7- and 2.4-fold increased risks of venous thromboembolism, respectively,
adjusted for other venous thromboembolism risk factors.8 In this same study, septicemia was
associated with a 3.6-fold increased venous thromboembolism risk. Finally, a nationwide
population-based cohort study from Taiwan found pneumococcal pneumonia was associated
with 2- and 1.8-fold increased risks for pulmonary embolism and deep vein thrombosis,
respectively.30

We were surprised to find an independent association of oral infection with venous
thromboembolism; to our knowledge, this finding is novel. We noted the wide confidence
intervals around the OR point estimate, indicating that the magnitude of venous
thromboembolism risk associated with oral infections could be considerably smaller (or
larger) than the point estimate. As we had no good explanation for this finding, we again
reviewed the medical records of all cases and controls with an oral infection. Two of the
three controls had dental abscess as their only identifiable potential venous
thromboembolism risk factor; the third control had dental infection, CHF, and was
hospitalized for CHF exacerbation within 92 days of the index date. Of the 28 cases with
oral infection, 21 had oral candidiasis (four had concurrent oral HSV infection), six had
dental infection/ abscess, and one had sublingual salivary gland infection. All 28 cases with
oral infection had one or more additional identifiable venous thromboembolism risk factors
within 92 days of the event date, including hospitalization for surgery (n=6) or medical
illness (n=17), nursing home stay (n=2), active cancer (n=12), undergoing chemotherapy
(n=7), autoimmune disease (n=5), pregnancy (n=1), oral contraceptive pill use (n=1), stroke
(n=1), long road trip >6 hours (n=1), and additional infections (n=23). Although we adjusted
for the above covariates in the multivariate analysis, we cannot exclude residual confounding
as an explanation for the observed association between venous thromboembolism and oral
infection. Oral candidiasis comprised 75% of oral infections among venous
thromboembolism cases. Oral candidiasis is a potential marker for patient debility which
may be a venous thromboembolism risk factor not captured by the other covariates we
tested.

Acute infection is a component of one inpatient venous thromboembolism risk prediction
model (the Padua prediction score);33 our findings regarding infection site-specific venous
thromboembolism risk may allow further refinement of such risk prediction models. Future
studies are required to assess the utility of venous thromboembolism prophylaxis among
outpatients with high venous thromboembolism-risk infections.

Our study has several important strengths. Due to the unique features of the REP, our study
avoids referral bias and other potential distortions of including a too healthy population. All
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venous thromboembolism cases met strict criteria for objectively-diagnosed acute deep vein
thrombosis and/or pulmonary embolism and we confirmed that controls did not have venous
thromboembolism based on direct review of their source documents (i.e., imaging, surgical
and autopsy reports) rather than depending on administrative codes. We included the entire
spectrum of venous thromboembolism disease occurring in the community, including
persons with rapidly fatal and chronic care facility (e.g., nursing home) venous
thromboembolism events who did not reach the hospital. Patients with infection within 92
days prior to the index date were confirmed by reviewing the medical records. We adjusted
for all potential venous thromboembolism risk factors when testing for association between
patients with infection and venous thromboembolism, and we included all infections sites
with a prevalence >5% in the multivariable modeling.

Our study also has important limitations. Due to the difficulty in dating the onset of an
infection, we were unable to test the association of different durations of infection (within
the preceding 92 days) with venous thromboembolism. The age-, sex- and racial distribution
of Olmsted County is similar to that for Minnesota, the upper mid-west, and the U.S. white
population; however, residents of Olmsted County exhibit higher median income and
education level compared to these geographic regions.6=8 While no single geographic area is
representative of all others, the under-representation of minorities may compromise the
generalizability of our findings to different racial and ethnic groups.

In conclusion, infection is an independent risk factor for venous thromboembolism. Venous
thromboembolism risk can be further stratified by infection site.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Clinical Significance

Compared to no infection, overall infection (OR=2.4) and infection site were
independent risk factors for venous thromboembolism.

The highest venous thromboembolism-risk infections were intra-abdominal
(OR=18), oral (OR=12), systemic blood stream infection (OR=11), lower
respiratory (e.g., pneumonia; OR=3.6), and urinary tract (OR=2.2).

Infection and infection sites are independent risk factors for venous
thromboembolism and should be considered as potential indications for
venous thromboembolism prophylaxis.
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Figure 1.

a. Multivariate analysis of infection sites as risk factors for venous thromboembolism among
Olmsted County residents, 1988-2000, adjusting for common venous thromboembolism risk
factors. Reference group for infection is ‘No infection’.

b. Multivariate analysis of any infection as a risk factor for venous thromboembolism among
Olmsted County residents, 1988-2000, adjusting for common venous thromboembolism risk
factors, with the incremental effect of specific infection assessed compared to ‘any infection’

effect.

*Adjusted for infections listed
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Demographic and Clinical Characteristics of Olmsted County Residents with Incident \enous
Thromboembolism, 1988-2000, and Matched Resident Controls.

Table 1

Characteristic Cases Controls
(n=1303) (n=1494)
Patient Age + SD, years 65.2+189 649+188
Female, 77 (%) 725(55.6) 828 (55.4)
Body Mass Index + SD, kg/m2 280+7.0 26.6+53
Leg Paresis, 7 (%) 92 (7.1) 13(0.9)
Trauma/Fracture, n (%) 170 (13.0) 39 (2.6)
Active Cancer, 1 (%) 319 (24.5) 47 (3.1)
Hospitalized for Surgery, 7 (%) 342 (26.2) 50 (3.3)
Hospitalized for Acute Medical Iliness, 77 (%) 347 (26.6) 107 (7.2)
Nursing Home Confinement, 77 (%) 171 (13.1) 103 (6.9)
Superficial Vein Thrombosis, 77 (%) 196 (15.0) 83 (5.6)
Transvenous Catheter/Pacemaker, 7 (%) 236 (18.1) 51 (3.4)
Estrogen/Progesterone/Oral Contraceptives, 77 (%) 221 (17.0) 172 (11.5)
Chronic Lung Disease, 7 (%) 267 (20.5) 214 (14.3)
Congestive Heart Failure, 77 (%) 238 (18.3) 151 (10.1)
Ischemic Heart Disease, 77 (%) 334 (25.6) 284 (19.0)
Asthma, 7 (%) 137 (105)  111(7.4)
Tobacco Smoking, 7 (%) 682 (52.3) 739 (49.5)
Liver Disease, 1 (%) 14 (1.1) 11 (0.7)
Chronic Renal Disease, 7 (%) 44 (3.4) 11 (0.7)
Diabetes Mellitus, 77 (%) 164 (12.6) 140 (9.4)
Pregnancy/Postpartum, 7 (%) 25(1.9) 9(0.6)
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Table 2

Infection Sites Among Olmsted County Residents with Incident Venous Thromboembolism, 1988-2000, and
Matched Olmsted County Controls.
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Infection Site or Characteristic Cases  Controls
N (%) (n=1303)  (n=1494)
Antibiotics 495 (38.0) 150 (10.0)
Fever 294 (22.6) 33(2.2)
Any Infections 513(39.4) 189 (12.7)
Genitourinary 195 (15.0) 45 (3.0)
Symptomatic Urinary Tract 167 (12.8) 38(2.5)
Other Urinary Tract 22 (1.7) 0(0.0)
Vaginal Cuff 2(0.2) 0(0.0)
Other Reproductive Tract 8 (0.6) 7 (0.5)
Lower Respiratory 160 (12.3) 28 (1.9)
Pneumonia 153 (11.7) 27 (1.8)
Other Lower Respiratory Tract 10 (0.8) 1(0.1)
Sino-Upper Respiratory 145 (11.1) 83 (5.6)
Bronchitis 45 (3.5) 32(2.1)
Mastoid 5(0.4) 3(0.2)
Oral 28 (2.1) 3(0.2)
Sinusitis 17 (1.3) 17 (1.1)
Upper Respiratory Tract 52 (4.0) 29 (1.9)
Bronchitis and Upper Respiratory Tract 89 (6.8) 56 (3.8)
Other Eye/Ear/Nose/Throat/Mouth 20 (1.5) 11 (0.7)
Skin-Soft Tissue 98 (7.5) 43 (2.9)
Skin 31 (2.4) 18 (1.2)
Soft Tissue 36 (2.8) 20 (1.3)
Decubitus Ulcer 13(1.0) 1(0.1)
Breast Abscess or Mastitis 0(0.0) 1(0.1)
Other Skin-Soft Tissue 5(0.4) 3(0.2)
Superficial Incisional Site 17 (1.3) 2(0.1)
Organ/Space Surgical Site 7(0.5) 0(0.0)
Other Surgical Site 3(0.2) 1(0.1)
Superficial Incisional Site, Organ/Space Surgical Site, and Other Surgical Site 25(1.9) 2(0.1)
Gastrointestinal System 44 (3.4) 11 (0.7)
Gastroenteritis 6(0.5) 4(0.3)
Gastrointestinal Tract 6 (0.5) 2(0.1)
Intra-abdominal 13(1.0) 1(0.1)
Diverticulitis 5(0.4) 2(0.1)
Other Gastrointestinal System 17 (1.3) 2(0.1)
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Infection Site or Characteristic Cases  Controls
N (%) (n=1303)  (n=1494)
Systemic/Bloodstream 65 (5.0) 2(0.1)
Laboratory-confirmed Bloodstream 43 (3.3) 1(0.1)
Clinical Sepsis 11 (0.8) 0(0.0)
Other Bloodstream 1(0.1) 0(0.0)
Arterial or Venous 16 (1.2) 1(0.1)
Endocarditis 1(0.1) 0(0.0)
Disseminated 1(0.1) 0(0.0)
Other 39 (3.0) 5(0.3)
Osteomyelitis 5(0.4) 1(0.1)
Joint/Bursa 3(0.2) 0(0.0)
Space/Disc 1(0.1) 0(0.0)
Intracranial 2(0.2) 0(0.0)
Meningitis/Ventriculitis 0(0.0) 1(0.1)
Other Central Nervous System 3(0.2) 0(0.0)
Other Systemic 1(0.1) 0(0.0)
Other 27 (2.1) 3(0.2)
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Multivariate Analysis of Infection Sites on the Risk of Venous Thromboembolism Among Olmsted County

Residents, 1988-2000, Adjusting for the Listed Venous Thromboembolism Risk Factors.

Variable Odds Ratio 95% ClI P-value
Patient Age 1.31 (1.00,1.70)  0.0476
Body Mass Index (kg/m?) 1.07 (1.05, 1.10) <.0001
Neurologic Disease 6.59 (2.89,15.07)  <.0001
Trauma/Fracture 3.39 (2.00, 5.76) <.0001
Active Cancer 10.96 (6.99,17.21)  <.0001
Community Hospitalization with Surgery 7.73 (4.89, 12.21) <.0001
Community Hospitalization without Surgery 3.49 (2.38,5.11) <.0001
Nursing Home 2.15 (1.33, 3.46) 0.0017
Superficial Vein Thrombosis 3.59 (2.43,5.29) <.0001
Transvenous Catheter/Pacemaker 1.58 (0.94, 2.65) 0.0841
Estrogen/Progesterone/Oral Contraceptives 2.14 (1.45, 3.16) 0.0001
All Other Infections 1.56 (1.08,2.25)  0.0167
Symptomatic Urinary Tract” 2.24 (1.29,3.91) 0.0044
Pneumonia’ 3.64 (2.00,6.63)  <.0001
oral’ 11.61 (2.22, 60.82) 0.0037
Intra-abdominal 7 17.77 (1.17,269.69)  0.0381

10.69 (2.18,52.35)  0.0035

Systemic/Blood Stream t

7‘No infection is the referent group
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